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powder metallurgy; reinforcement of wear-resistant tools. SUBSTANCE: method consists in 
preparation of charge, pressing and sintering in burden; charge is prepared from compounds selected 
from group consisting of carbides, oxycarbides, carbonitrides and nitrides with addition of steels or 
alloys containing elements which evaporate in the course of sintering; sintering is performed in vacuum 
at temperature of 1200-1500 C for 10-300 min; one pressing surface is free from burden. EFFECT: 
enhanced hardness, strength and wear resistance of material. 1 tbl, 1 ex 
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(54) CnOCOE nOJlYHEHMR KOMn03HqHOHHblX MATEPMAJIOB C fPAflMEHTHOM CTPyKTYPOM 



(57) Pec£epaT: 

M3o6peTeHne othocmtch k nopoiUKOBOM 
MeTannyprnn h MO>KeT 6biTb ncnonb30BaHo AJifl 

apMMpOBaHMfl pa3JlMHHOrO M3HOCOCTOMKOrO 

MHCTpyivieHTa. Cnoco6 BK/iJonaeT npuroTOB/ieHne 
LunxTbi, npeccoBaHne m cnetOHne b 3acbinKe, npn 

3TOM LUHXTy TOTOBflT H3 COGAHHeHklM, Bbl6paHHblX 

M3 rpynnbi, cocTOHLnefi H3 Kap6nAOB, 

OKCMKap6nAOB, Kap6oHMTpHAOB, HMTpMAOB C 

Ao6aBneHneM cTaneii nnn cnnaBOB, 



coAepwamwx snervieHTbi, cnoco6Hbie ncnapflTbcn 
b npoi^ecce cneKaHHa a cneKaHne npoBOA^T b 
BaKyyMe npn 1200 - 1500°C c BbiA©P»<KOM 10 - 
300 mmh, npn 3TOM oflHa M3 noBepXHOCTefi 
npeccoBKM cBo6oAHa ot 3acbinKW. M3o6peTeHne 
no3BOJi«eT nonyMMTb KOMno3MqnoHHbiM 
MaTepnan c rpaAneHTHOM cTpyicry poM , 
o6naflaK)Li4MM noBbiuieHHoft TBepAOCTbio, 

npOMHOCTbK) W M3HOCOCTOMKOCTbKD pa6oMefi 

noBepxHocru w3Aenwfl. 1 Ta6n. 
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(57) Abstract: 

FIELD: powder metallurgy; reinforcement 
of wear-resistant tools. SUBSTANCE: method 
consists in preparation of charge, pressing 
and sintering in burden; charge is prepared 
from compounds selected from group 
consisting of carbides, oxycarbides, 
carbonitrides and nitrides with addition of 



steels or alloys containing elements which 
evaporate in the course of sintering; 
sintering is performed in vacuum at 
temperature of 1200-1500 C for 10-300 min; 
one pressing surface is free from burden. 
EFFECT: enhanced hardness, strength and wear 
resistance of material. 1 tbl, 1 ex 
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H3o6peTeHne othoumtch k MeTannyprMM, k 
cnoco6aM nonyneHMH KOMno3ML4MOHHbix 
MaTepnanoB Ana apMMpoBaHMH pa3nnHHoro 

H3HOCOCTOMKOrO MHCTpyMeHTa. 

H3BeCTHO, HTO OCHOBHbIM HeAOCT3TKOM 

TBepAbix cnnaBOB c 6oribLUMM coflepMOHMeM 
ynpOHHflrau^eM qba3bi aBnaeTca mx xpynicocTb. 
3tot HeflocTaTOK orpaHMMneaeT mx o6/iacTb 
npuwieHeHMfl b THwenoHarpyweHHbix y3nax 

TpeHUfl C 6onbLUMMM KOHTaKTHbIMM narpy3KaMM, 

rfle OAHOBpeMeHHo c bhcokom TBepAOCTbio 
Heo6xoflMMa BbicoKaa BH3KOCTb. CymecTByiou^Me 
TexHonorviM nonyMeHna TBepAbix cnnaBOB 
(cneKaHne npeccoBOK M3 CMecu nopouiKOB, 
nponnTKa KapKacoB H3 TyronnaBKMx MaTepna/ioB 
nerKonnaBKow MaTpuqeM m AP- [TpeTbRKOB B.H. 
MeTannoKepaMUHecKMe TBepAbie cnnaBbi - M.: 
MeTannyprvi3AaT, 1962, 592 c; TynMHCKMM Jl.H. 
KoMno3Mi4MOHHbie MaTepnanbi, nonywaeMbie 
MeTOAOM nponnTKM. - M.: MeTannyprMH, 1988, 
208 c.]) He o6ecneMMBaKDT OAHOBpeMeHHo 

BblCOKMX 3HaHeHHM TBepAOCTM M BH3KOCTM. 

HeAOCTaTOK M3Becmbix cnoco6oB coctomt b tom, 

HTO OTCy TCTB y ©T B03MO>KHOCTb 

LjeneHanpaBneHHoro cjiopMMpOBaHMfl CTpyKTypbi 
pa6oneM noBepXHOCTn n3Aennfl b npoi^ecce 
cneKaHHH. FloaTOMy b 6oribiunHCTBe cnynaeB 
nepeA Aa/ibHeMLuew sKcnnyaTai^neM pa6owyio 
nosepxnocTb TBepAbix cnnaBOB ynpOHHfltoT 
pa3/inHHbiMM TexHonornHecKHMM npweiviaMM - 
mohhom MMnnaHTamieM, o6nyneHMeM moluhumm 

MOHHbIMM nyHKaMM M T.A-, WTO cymecTBeHHo 

noBbiiuaeT CTOMMOCTb MHCTpyMeHTa. 

Han6onee 6nn3KMM TexHMnecKUM peiueHneM 
*Bn*eTC* cnoco6 nonyneHMH TBepAbix cnnaBOB 
[naTeHT P0> N 2048266, B 22 F 3/12, 
28.12.93], BK/iiOMaioiUHM npeccoBaHMe tunxTbi, 
cneKaHMe b 3acbinKe M3 cneneHHoro oKCMAa 
anK)MMHM« t ocymecTB/iflfl HarpeB co CKOpocTbHD 
35-40 rpaA./MHH ao 800-850°C c nocneAyioujeM 
BbiA©P>KKOM b TeneHne 30-40 mmh, a 3aTeM co 
CKopocTbK) 50-55 rpaA./MMH ao 1 350-1 400°C m 
nocneAyioiAeM BbiflepwKOM b TeweHne 50-60 mmh. 

3aAaHa, Ha peiueHne kotodom HanpaB/ieHO 
n3o6peTeHne, 3aiaiK)HaeTcn b pa3pa6oTKe 
cnoco6a nonyneHMH KOMno3MLiMOHHbix 
MaTepnanoB c rpaAneHTHOM cTpy KTypOM , 
KOTOpbie o6naAa»OT noBbiweHHOM TBepAOCTbio, 

npOMHOCTblO M M3HOCOCTOMKOCTbK> paOOHeM 

noBepXHOCTM n3Aennfl. BenMWMHa ynpOHHeHM* 
paooweM noBepXHOCTM no ToniAMHe nnaBHO 
yMeHbLuaeTcn, AOCTMraa y dob ha ochobhoto 
o6"beMa wiaTepnana, a TonLLjMHa MoweT 
perynnpOBaTbc« b ujupoKHX npeAenax. 
ripeAnaraeMbiPi cnoco6 OTnunaeTCfi HannMHeM 
MUHMMywia TexHonornwecKnx onepai^MM ai* 
AOCTMJKeHMn TexHMMecKoro pe3yribTaTa. 
CoBMemaioTcn ABa TexHonornnecKnx npoLiecca - 
no/iyweHUfl KOMno3nqnoHHoro MaTepMana n 
M3MeHeHn« CTpyKTypbi paooneM noBepxHOCTM. 

YKa3aHHbiM TexHMMecKMM pe3y/ibTaT 
AOCTuraeTca TeM, mto b cnoco6e nonyHeHun 
KOMno3MMnoHHbix MaTepnanoB c rpaAneHTHOM 
CTpyKrypOM, BicniOMaKDu^eM npMroTOBneHne, 
npeccoBaHMe tunxTbi m cneKaHne b 3acbinKe, 
LunxTy roTOBAT M3 coeAHHeHUM, Bbi6paHHbix H3 
rpynribi, cocTORLi^ePt M3 Kap6nAOB, OKCMKap6nAOB, 
Kap6oHMTpnAOB, HMTpnAOB c Ao6aBneHMeM 
cTa/ieii urin cnnaBOB, coAep>KaLMiix aneMeHTbi, 
cnoco6Hbie ncnapnTbc« b npoqecce cneKaHM«, a 
cneKaHne npoBOA^T b BaKyyMe npn 
1200-1500 °C c BbiAep>KKOM 10-300 mmh, npM 
3TOM OAHa M3 flOBepXHOCTeM npeccoBKM 
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cBOOOAHa ot 3acbinKM. 

CBo6oAHan noBepxHocTb ot 3acbinKM 
o6ecneMMBaeT paBHOMepnoe McnapeHMe 
sneMeHTa, BXOA«U4ero b cocTaB CTanM mjim 
cnnaBa, mo npMBOAMT k M3MeHeHMK> 4)a30Boro 
cocTaBa m MexaHMwecKMX cbomctb 
npMnoBepxHocTHoro o6"beMa MaTepwana. 

Bbi6op TeMnepaTyp m BpeMeHM o6ycnoBneH 
TeM, hto npM HarpeBaHMM cnnaBa ao 
TeMnepaTypbi MeHbLue 1200°C He AOCTMraeTcn 
BbicoKoe KawecTBO cnnaBa, npM TeMnepaType 
Bbiiue 1500°C Ha6nK>AaeTCfl 3HaMMTenbHoe 
McnapeHMe nerxonnaBKOM cocTaBnnKJii^eM, mto 

npMBOAMT K 06pa30BaHMK) OOnbLUOM nopMCTOCTM 
M M3MeHeHMK> cJxjpMbi TOTOBOrO M3AenMfl. 

BbiA©P>KKa b TeneHMe 10-300 mmh o6ecneMMBaeT 
paBHOMepHoe m KanecTBeHHoe cneKaHne 
o6pa3qa c oAHOBpeMeHHOM perynwpyeMOM 
Tonu^MHOM ynpOMHeHHoro cno« 3a cneT 
McnapeHun nerKonnaBKoro aneMeHTa co 
cbo6oahom noBepXHOCTM M3AenMfl. npM 
BbiAep>KKe MeHee 10 mmh He AocTMraeTcn 
Heo6xoAMMoe KanecTBO cnnaBa, npM BbiAep)KKe 
6onee 300 mmh AanbHeMiuero ynyniueHMfl 
cbomctb cnnaBa He npoMCXOAMT. 

ripeAnaraeMbiM cnoco6 ocymecTBnaeTca 
cneAyiOLqMM o6pa30M. npeccoBKM noMeLAatOT b 
KepaMMMecKMM MnM rpaqbMTOBbiM KOHTeMHep, 
3acbinaioT nopouiKOM OKCMAa anioMMHMn MnM 
rpaqbMTa TaKMM o6pa30M, HTo6bi pa6oMaa 
noBepxHocTb MSAenMM 6bina cboooahom ot 
3acbinKM. 3aTeM ocy mecT Bn r iot HarpeB b 
BaKyyMe ao 1 200-1 500°C m BbiAep>KMBaiOT b 
TeneHMe 10-300 mmh. 

ripMMep KOHKpeTHoro McnonHeHMR. 

B KOHTeMHep AnaMeTpOM 80 mm m bwcotom 
50 mm noMeinanM npeccoBaHHbiM o6pa3eq 
TBepAoro cnnaBa WC-CTanb 110n3 (30 Bec.%) b 
BMAe qMnMHApa A^aMeTpOM 25 mm m bucotom 20 
mm. 06pa3et4 3acbinanM okcmaom anioMMHMR 
TaKMM o6pa30M, MTo6bi BepxHRn Topi^eBaa 
noBepxHocTb qMnMHApa 6bina cbo6oahom ot 
3acbinKM. 3aTeM KOHTeMHep noMeu^anM b 
BaKyyMHyra nenb m HarpeBanM co CKopocTbto 30 
rpaA./MMH ao 1350°C m BbiAep>KMBanM b TeneHMe 
100 mmh. riocne BbiAep>KKM HarpeB OTKJiK>ManM. 

npMOOCT MMKDOTBepAOCTM B npMnOBepXHOCTHOM 

o6*beMe MaTepMana cocTaBnaeT 1100-1200 Mlla 
no cpaBHeHMK) c ocHOBHbiM 06-beMOM TBepAoro 
cnnaBa. M m KpOTBepflocTb TBepAbix cnnaBOB, 
M3roTOBneHHbix no cnoco6y nonyneHMR TBepAbix 
cnnaBOB (naTeHT PO N 2048266, B 22 F 3/12, 
28.12.93) He M3MeHfleTC« no BceMy o6"beMy 
M3AenMfl m paBHa 5700 Mria. Toni^MHa 

MOAMCjMMMpOBaHHOrO CnOR KOMn03ML4MOHHOrO 

MaTepMana b 3a b m cm moct m ot TeMnepaTypbi m 
BpeMeHM cneKaHMR, nonyneHHbix no 
npeAnaraeMOMy cnoco6y, npMBeAeHa b Ta6nMqe. 

OopMyna M3o6peTeHM5i: 

Cnoco6 nonyweHMn KOMno3Mi4MOHHbix 
MaTepManoB c rpaAM eHTHOM cTpyicrypoM, 
BicnioMaioii^M m npMroTOBneHMe lumxtw, 
npeccoBaHMe m cneKaHMe b 3acbinKe, 

OTnMMaiOUlMMCR TeM, MTO LUMXTy TOTOBHT M3 

coeAMHeHMM, Bbi6paHHbix M3 rpynnbi, cocTORLAeM 

M3 Kap6MAOB, OKCMKap6MAOB, KapdOHMTpMAOB, 

hmtpmaob c Ao6asneHMeM CTaneM MnM cnnaBOB, 
coAep>KaiHMx aneMeHTbi, cnoco6Hbie McnapRTbca 
b npoqecce cneKaHMn, a cneKaHMe nposoART b 
BaKyyMe npM 1200 - 1500°C c BbtAepJKKOM 10 - 
300 MMH, npM 3TOM OAHa M3 noBepXHocTeM 
npeccoBKM CBoooAHa ot 3acbinKM. 
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